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B 3.4  REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.1  RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling 
 (DNB) Limits 
 
BASES 

 
BACKGROUND These Bases address requirements for maintaining RCS pressure, 

temperature, and flow rate within limits assumed in the safety analyses.  The 
safety analyses (Ref. 1) of normal operating conditions and anticipated 
operational occurrences assume initial conditions within the normal steady 
state envelope.  The limits placed on RCS pressure, temperature, and flow 
rate ensure that the minimum departure from nucleate boiling ratio (DNBR) 
will be met for each of the transients analyzed. 

 
The RCS pressure limit is consistent with operation within the nominal 
operational envelope.  Pressurizer pressure indications are averaged to 
come up with a value for comparison to the limit.  A lower pressure will 
cause the reactor core to approach DNB limits. 

 
The RCS coolant average temperature limit is consistent with full power 
operation within the nominal operational envelope.  Indications of 
temperature are averaged to determine a value for comparison to the limit.  
A higher average temperature will cause the core to approach DNB limits. 

 
The RCS volumetric flow rate normally remains constant during an 
operational fuel cycle with all pumps running.  Flow rate indications are 
averaged within a loop and then summed among the four loops to come up 
with a value for comparison to the limit.  A lower RCS flow will cause the core 
to approach DNB limits.  RCS flow rate may be slightly reduced provided 
THERMAL POWER is also reduced to ensure that the calculated DNBR will 
not be below the design DNBR value.   

 
Operation outside these DNB limits increases the likelihood of a fuel cladding 
failure in a DNB limited event. 

 

 
APPLICABLE The requirements of this LCO represent the initial conditions for  
SAFETY ANALYSES transients analyzed in the plant safety analyses (Ref. 1).  The safety 

analyses have shown that transients initiated from the limits of this LCO will 
result in meeting the acceptance criteria, including the DNBR criterion.  This 
is the acceptance limit for the RCS DNB parameters.  Changes to the unit 
that could impact these parameters must be  
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APPLICABLE SAFETY ANALYSES  (continued) 
 

assessed for their impact on the acceptance criteria.  A key assumption for 
the analysis of these events is that the core power distribution is within the 
limits of LCO 3.1.6, "Control Bank Insertion Limits"; LCO 3.2.3, "AXIAL 
FLUX DIFFERENCE (AFD)"; and LCO 3.2.4, "QUADRANT POWER TILT 
RATIO (QPTR)." 

 
The pressurizer pressure limits and the RCS average temperature limits 
specified in the COLR correspond to analytical limits used in the safety 
analyses, with allowance for measurement uncertainty. 

 
The RCS DNB parameters satisfy Criterion 2 of 10 CFR 50.36 (Ref. 2). 

 

 
LCO This LCO specifies limits on the monitored process variables—pressurizer 

pressure, RCS average temperature, and RCS total flow rate—to ensure the 
core operates within the limits assumed in the safety analyses.  The 
numerical limits of these variables are contained in the COLR to provide 
operating and analysis flexibility from cycle to cycle.  However, the minimum 
RCS flow, based on previously analyzed maximum steam generator tube 
plugging, is retained in the TS LCO.  Operating within these limits will result 
in meeting the acceptance criteria, including the DNBR criterion. 

 
RCS total flow rate contains a measurement error based on the performance 
of past precision heat balances and using the result to calibrate the RCS 
flow rate indicators.  Sets of elbow tap coefficients, as determined during 
these heat balances, were averaged for each elbow tap to provide a single 
set of elbow tap coefficients for use in calculating RCS flow.  This set of 
coefficients establishes the calibration of the RCS flow rate indicators and 
becomes the set of elbow tap coefficients used for RCS flow measurement.  
Potential fouling of the feedwater venturi, which might not have been 
detected, could have biased the result from these past precision heat 
balances in a nonconservative manner.  Therefore, a penalty for undetected 
fouling of the feedwater venturi raises the nominal flow measurement 
allowance for no fouling. 

 
The numerical values for pressure and average temperature specified in the 
COLR are given for the measurement location with adjustments for the 
indication instruments. 

 

 
APPLICABILITY In MODE 1, the limits on pressurizer pressure, RCS coolant average 

temperature, and RCS flow rate must be maintained during steady state 
operation in order to ensure DNBR criteria will be met in the event of an 
unplanned loss of forced coolant flow or other DNB limited transient.  In  
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APPLICABILITY  (continued) 
 

all other MODES, the power level is low enough that DNB is not a concern. 
A Note has been added to indicate the limit on pressurizer pressure is not 
applicable during short term operational transients such as a THERMAL 
POWER ramp increase > 5% RTP per minute or a THERMAL POWER step 
increase > 10% RTP.  These conditions represent short term perturbations 
where actions to control pressure variations might be counterproductive.  
Also, since they represent transients initiated from power levels 
< 100% RTP, an increased DNBR margin exists to offset the temporary 
pressure variations. 

 
The DNBR Limit is provided in SL 2.1.1, "Reactor Core SLs."  The conditions 
which define the DNBR Limit are less restrictive than the limits of this LCO, 
but violation of a Safety Limit (SL) merits a stricter, more severe Required 
Action.  Should a violation of this LCO occur, the operator must check 
whether or not an SL may have been exceeded. 

 

 
ACTIONS A.1 
 

Pressurizer pressure and RCS average temperature are controllable and 
measurable parameters.  With one or both of these parameters not within 
LCO limits, action must be taken to restore parameter(s). 

 
The 2 hour Completion Time for restoration of the parameters provides 
sufficient time to adjust plant parameters, to determine the cause for the off 
normal condition, and to restore the readings within limits, and is based on 
plant operating experience. 

 
 

B.1 and B.2 
 

RCS total flow rate is not a controllable parameter and is not expected to 
vary during steady state operation.  If the indicated RCS total flow rate is > 
99%, but < 100% of the limit specified in the COLR, then THERMAL 
POWER may not exceed 98% RTP.  THERMAL POWER  must be reduced 
within 2 hours.  The completion time of 2 hours is consistent with Required 
Action A.1.  In addition, the Power Range Neutron Flux - High Trip Setpoint 
must be reduced from the nominal setpoint by 2% RTP within 6 hours.  The 
Completion Time of 6 hours to reset the trip setpoints recognizes that, with 
power reduced, the safety analysis assumptions are satisfied and there is no 
urgent need to reduce the trip setpoints.  This is a sensitive operation that 
may inadvertently trip the Reactor Protection System. 
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ACTIONS  (continued) 
 
 C.1, C.2.1, C.2.2, and C.2.3 
 

If the indicated RCS total flow rate is less than 99% of the value specified in 
the COLR, then RCS total flow must be restored to greater than or equal to 
99% of the value specified in the COLR within 2 hours or power must be 
reduced to less than 50% RTP.  The Completion Time of 2 hours is 
consistent with Required Action A.1.  If THERMAL POWER is reduced to 
less than 50% RTP, the Power Range Neutron Flux - High Trip Setpoint 

must also be reduced to ≤ 55% RTP.  The Completion Time of 6 hours to 
reset the trip setpoints is consistent with Required Action B.2.  This is a 
sensitive operation that may inadvertently trip the Reactor Protection 
System.  Operation is permitted to continue provided the RCS total flow is 
restored to greater than or equal to 99% of the value specified in the COLR  
within 24 hours.  The Completion Time of 24 hours is reasonable 
considering the increased margin to DNB at power levels below 50% and 
the fact that power increases associated with a transient are limited by the 
reduced trip setpoint.   

 
 

D.1 
 

If the Required Actions are not met within the associated Completion Time, 
the plant must be brought to a MODE in which the LCO does not apply.  To 
achieve this status, the plant must be brought to at least MODE 2 within 
6 hours.  The Completion Time of 6 hours is reasonable to reach the 
required plant conditions in an orderly manner. 

 

 
SURVEILLANCE SR  3.4.1.1 
REQUIREMENTS 

This surveillance demonstrates that the pressurizer pressure remains within 
the required limits.  Alarms and other indications are available to alert 
operators if this limit is approached or exceeded.  The Surveillance 
Frequency is based on operating experience, equipment reliability, and plant 
risk and is controlled under the Surveillance Frequency Control Program. 
 

 
 SR  3.4.1.2 
 

This surveillance demonstrates that the average RCS temperature remains 
within the required limits.  Alarms and other indications are available to alert 
operators if this limit is approached or exceeded.  The Surveillance 
Frequency is based on operating experience, equipment reliability, and plant 
risk and is controlled under the Surveillance Frequency Control Program. 
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SURVEILLANCE REQUIREMENTS  (continued) 
 

SR  3.4.1.3 
 

This surveillance demonstrates that the RCS total flow rate remains within 
the required limits.  Alarms and other indications are available to alert 
operators if this limit is approached or exceeded.   The Surveillance 
Frequency is based on operating experience, equipment reliability, and 
plant risk and is controlled under the Surveillance Frequency Control 
Program. 
 
 

 
SR  3.4.1.4 

 
Calibration of the installed RCS flow instrumentation permits verification 
that the actual RCS flow rate is greater than or equal to the minimum 
required RCS flow rate. 

 
The Surveillance Frequency is based on operating experience, equipment 
reliability, and plant risk and is controlled under the Surveillance 
Frequency Control Program. 

 
 

 
REFERENCES 1. UFSAR, Section 15. 
 
 2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). 
 
 
 


